HER2 and TOP2A Gene Amplification and Protein Expression in Upper Tract Urothelial Carcinomas.
HER2, a potential target for therapy, has been described to be amplified in urothelial carcinomas. As the topoisomerase II alpha (TOP2A) gene is located close to the HER2 gene on chromosome 17q12-q21, it is frequently either co-amplified or deleted with HER2 amplification. The purpose of this study was to assess the impact HER2 and TOP2A gene amplification as well as protein expression on outcomes of upper tract urothelial carcinoma (UTUC). HER2 and TOP2A gene amplification and protein expression were assessed in 81 patients with radical nephroureterectomy for UTUC. Immunohistochemistry and chromogenic in-situ hybridization was performed on formalin-fixed, paraffin-embedded samples. HER2 protein expression was observed in 27/81 (33%) cases, of which 8 cases exhibited amplification of HER2. One of them had an additional polysomy 17, whereas 6/67 HER2 non-amplified cases revealed a polysomy 17. Coamplification of HER2 and TOP2A was found in 4 cases, whereas 3 cases showed only HER2 amplification and 20 cases only TOP2A amplification. HER2 IHC overexpression was associated with higher-grade tumors (p = 0.001), non-organ confined carcinomas (p = 0.017), HER2 amplification (p < 0.00001) and TOP2A amplification (p = 0.016). HER2 amplification was association with higher tumor grade (p = 0.001) and lymphnode metastasis (p = 0.003). TOP2A IHC positivity was significantly associated with higher tumor grade (p = 0.0004), TOP2A amplification (p = 0.0003), polysomy 17 (p = 0.035) and HER2 IHC overexpression (p = 0.28), whereas all categories of tumor stage and HER2 amplification remained not related. TOP2A amplification was significantly more frequent in tumors with higher grade, higher tumor stage, polysomy 17 and distant metastasis (p = 0.015; p = 0.042; p = 0.032; p = 0.011), respectively. In univariate analyses HER2 IHC positivity, TOP2A amplification, and polysomy 17 were associated with poor clinical outcome after surgery. HER2 IHC overexpression and TOP2A amplification are associated with features of biologically aggressive UTUC. Overexpression and/or amplification of HER2 and TOP2A could help identify patients who may benefit from targeted therapy.